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Preliminary  ReTiort  on  an  exploratory  stiidv  of  the  effects  of  GB  vapoiu- 
on  improtected  men,  with  particular  reference  to  their  subsequent 
performance  levels 

by 

Basil  Clarke  * 


SOltIJEX 


1 . The  psychological  effects  of  ejgjosure  to  GB  vapour  were  studied  in 
an  Experimental  Groi^  of  tweniy  men  by  a series  of  tests.  The  sane  tests 
were  used  with  a Control  Groi^),  Clinical  observations  were  also  made, 

2,  ■ The  tests  were  designed  to  test  reasoning  capacity,  efficiency  in 
a visual  search  task,  rate  of  learning  on  an  eye-hand  co-ordination  test, 
and  simple  and  choice  response  tines  to  auditory  and  visual  stinxili, 

3«  No  deterioration  in  central  intellectual  capacity  was  found, 

2f,  Efficiency  on  a visual  search  task  was  impaired, 

5»  The  rate  of  learning  a simple  eye-hand  skill  was  slower  in  the 

e3cperinental  group. 

6,  The  rate  of  improvement  in  response  tines  slowed  after  24  hours. 
Both  auditory  aoxl  visual  responses  were  affected;  and  this  suggested 
that  something  more  than  the  pain  of  performing  visual  tasks  was  operat- 
ive, When  an  extra  stress  involving  a conflict  over  a learned  skill  was 
irtposed,  the  performance  of  the  Experimental  Group  deteriorated  sharpily 
oonpared  with  that  of  the  Controls,  When  an  extra  stress  not  involving 
conflict  was  introduced,  this  did  not  happen, 

7,  The  Experimental  Group's  palmar  resistance  level  failed  to  show 
the  expected  normal  rise  found  in  the  Controls  on  re-testing. 

8,  The  usim.1  clinical  findings  after  exposure  were  observed.  The 
psychological,  progression  was  from  an  initial  pseudo-dejection  to  a state 
of  continued  lethargy  and  disinclination  to  be  bothered,  though  the  men 
remained  basically  ivilling  subjects.  These  effects  would  have  a bearing 
on  military  considerations  such  as  individual  raomle  and  group-cohesion 
after  exposure. 
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PSYCHOLOGICAL  BEPBCTS  OP  A &-ACa!NT  ON  MEN 


PreHmiTiaiv  Report  on  an  exploratory  study  of  the  effects  of  GB  vapour 
on  unprotected  men,  with  particular  reference  to  iheir  subsequent 

performance  levels 

by 

Basil  Clarke  * 


INTRODUCTION 

1 . An  attempt  i/ias  made  in  1 945  by  Cnnven  and  Milner  to  measure  the 
effects  of  a G-agent  vapour  (Tabun)  on  ui^irotected  men  by  means  of  tests 
"suitable  to  Iheir  occupations".  The  men,  \vho  were  infantiymen,  staff 
officers,  and  civilian  scientists,  performed  such  tasks  as  firing  rifles, 
map-reading,  stripping  an  automatic  weapon  f infantry),  doing  slide  rule 
calculations  and  plotting  battle  locations  (staff  officers),  or  their 
"normal  work"  (civilians). 

2.  The  resTilt  was  a percentage  estimate  of  the  harassing  effect  of 
the  vapour  on  men  doing  visual  tasks.  But  the  study  broi;:ght  out  the 
difficulties  of  getting  resirlts  fran  Trtiioh  sound  and  reasonable  general- 
isations co\i3d  be  made  of  the  effects  of  G-agents  on  htman  working  effic- 
iency throu^  assesanent  of  the  subjects'  perfoimemce  level  on  their 
normal  occupations.  These  difficulties  spring  from  insufficient  knowledge 
about  (a)  variations  in  the  subjects'  general  ability  (intelligence),  (b) 
the  varied  demands  of  the  many  i^ecifio  military  skills  (trades),  (o)  the 
amount  of  training  different  men  have  been  given  on  any  particular  skill, 
aM  (d)  the  length,  conditions  and  intensity  of  their  subsequent  exper- 
ience of  that  skill  or  trade. 

3.  One  way  of  meeting  such  difficulties  and  simplifying  the  issue  is 
to  set  i:q)  a special  measurable  task  or  series  of  tasks  in  a laboratory, 
to  eqxialise  conditions  (b),  (c),  and  (d)  as  far  as  possible,  and  with  the 
help  of  information  about  (a)  fran  the  subjects'  military  records  to  watch 
deterioration  of  performance  after  exposure. 

4.  The  present  brief  study,  though  begun  without  knowledge  of  earlier 
work,  was  made  with  this  approach  in  mind.  But  as  it  was  ejgploratory  of 
the  wider  problem,  other  psychological  assets  than  performance  changes 
are  described. 
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5.  In  order  to  make  most  use  of  the  subjects'  services,  several  kinds 
of  test  were  packed  into  the  time  available,  even  thou^  this  meant  that 
less  precision  was  possible  in  each  part  of  the  study.  After  a preliminary 
run,  the  following  standard  prooedure,  which  v-as  conditioned  by  the  tine 
and  practical  facilities  available,  was  repeated  with  twenty  subjects. 

Further  detailed  description  is  given  later. 

PROCEDURE 

6.  The  twenty  volunteer  subjects  came  fron  the  Royal  Air  Force,  in  four 
groups  of  five.  The  testing  of  each  group  occupied  three  days,  and  a new 
group  arrived  each  week. 

7.  On  the  first  day  in  the  early  afternoon  a short  group-testing  session, 
using  pencil-and-paper  tests,  was  followed  by  individual  performance  tests 
lasting  just  under  half  an  hour  for  each  man, 

8.  Early  on  the  second  day,  each  man  rested  in  a chair  for  ten  minutes 

for  a measure  of  palmar  resistance  changes  to  be  taken.  Then,  mid-moming, 
the  men  were  exposed,  wearing  oilskins  to  prevent  absorption  of  the  vapour 
by  clothes  but  with  no  eye  shields  or  respiratoiy  protection,  to  GB  vapour, 
Ihe  concentration  was  kept  approximately  constant  for  all  groups  at  a level 
expected  to  produce  mild  to  moderate  harassment  only.  In  the  afternoon  the 
first  day's  tests  (except  one  paper  one)  were  repeated,  Althou^  there  was 
sane  spread,  because  the  iidiole  group  took  hours  to  test,  this  second 
testing  session  is  recorded  as  "5  hours  after":  it  was  considered  that  no 

changes  fast  enou^  to  falsify  tiiis  were  ooourring. 

9.  On  the  third  day  the  programme  of  the  second  day  was  again  repeated 
(except,  of  course,  for  the  exposure)  - the  ten  minutes  resting  period 
first  thing  in  the  morning,  the  last  grwp  and  individual  testing  sessions 
later  in  the  day.  This  last  session  is  recorded  as  "24  hours  after".  At 
the  end,  subjects  were  questioned,  and  then  normal  remedial  measures  were 
begun  at  onoe, 

10,  Independent  routine  estimates  on  a rating  scale  were  also  made  of 
the  subjects'  clinical  condition  at  fixed  intervals,  and  these  were 
recorded, 

11,  In  Older  to  provide  control  data,  a smaller  group  of  men  of  approx- 
imately the  same  calibre  and  age  was  put  throu^  the  tests  elsewhere, 

Althou^  this  group  did  not  experience  the  full  situation  (they  shorild 
stinctly  have  gone  throu^  liie  chamber,  exposed  to  an.  innocuous  vapovu?, 
for  example),  the  meaningful  base  lines  they  in.  fact  provided  ji;istified 
the  ccnoession  to  administrative  convenience. 

THE  SUBJECTS 


Experimental  Group 

12.  The  twenty  men  of  the  Experimental  Group  were  all  aircraftmen  in 
rank,  with  one  instructive  exception,  a Sergeant,  vriio  was  the  oldest. 
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"13.  Age  The  distribution  and  average  age  are  shcrwn  in  Table  1. 


TAHIiB  i 


Years  f 


18 

15 

20 

22 

23 

24 
28 


1 Average  Age  = 

10  20.75  years, 

2 
2 
1 
5 
1 


14,  anplovment  - All  the  men  were  employed  on  ground  duties,  as 
follows : 


TABLE  2 


61erk  2 
Driver  4 
Meohanio  (various)  6 
W/T  Operator  2 
Orderly  5 
Unrecorded  1 


15.  Intelligence  - At  the  tine  of  writing,  the  intelligence  grsuiings 
of  these  men  have  not  been  forthooning  fron  the  Royal  Air  Force,  but  it 
was  decided  on  various  grounds  that,  as  a vdiole,  this  grov;^)  was  a little 
higher  in  the  scale  than  the  Control  Group,  On  this  assumption  the  results 
make  good  sense,  and  aire  so  discussed, 

16.  Motives  - The  men’ s reasons  for  volunteering  were  not  eahaustively 
probed,  but  appeared  sensible.  Most  had  cane  for  a change  and  out  of  a mild 
curiosity,  with  the  proEpeot  of  a small  payment  as  a secondary  inducement. 
The  awkwardness  of  the  few  references  to  higher  motives  - of  helping  others, 
etc.,  was  taken  as  a good  sign.  One  or  two  noble  martyrs  had  been  diverted 
to  other  work. 

Control  Group 

17.  Ages  - The  Control  Gixn^)  consisted  of  eight  infantrymen,  picked 
by  their  unit  as  being  of  middle  quality.  Their  ages  were; 

TABLE  3 


Years  f 


19  2 

20  1 

21  1 

22  1 

24  2 

25  1 
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1 8.  Buployment  - Six  of  the  men  were  fighting  soldiers , fuller  trained, 
in  infantry  weapons;  the  other  two  were  signals  operators. 


TABUS  i>. 


Selection  Grade  1 2 3+  3“  4 5 


Number  - - 3 3 1 "I 


20.  The  groves  are  comparable  In  important  respects,  in  age,  in  skill, 
and  in  intelligerxje,  with  the  qualification  already  mentioned,  even  thou^ 
they  are  fran  different  Services  ard.  would  have  different  functions  in  war. 
Three-quarters  of  the  Eatperimental  Groiq)  and  five  out  of  ei^t  of  the  Control 
Group  wereon  Regular  or  Short  Service  en^gements,  the  rest  were  National 
Service  men. 

DESCRIPTION  OP  TESTS 


Classification  Test  (Reasoning)  - Group  Test 

21.  A set  of  36  non-verbal  classification  problems,  of  the  kind  used  in 
some  intelligence  tests  as  a measure  of  "g"  or  general  cognitive  abilily, 
was  given  as  a groi^)  test  - a fouiMninute  speeded  period  was  allowed  eaxsh 
time.  (The  sample  page  will  be  found  in  the  Ajjpendix).  If  the  exposure 
has  slowed  up  the  central  (cerebral)  processes  of  reasoning,  it  may  be 
presmed  that  a slower  rate  of  inprovement  in  scores  will  be  evident  among 
the  experimental  subjects  on  repeated  testing. 

Perseveration 

22.  In  some  pathological  conditions  a rise  in  perseveration  is  found, 

that  is,  a reduced  flexibility  when  rapid  switches  of  mental  "set"  axe 
required,  A card  with  60  vari-oolotired  spots  was  presented  with  instruc- 
tions to  touch  and  name  all  the  red  and  blue  spots  (only)  as  fast  £is 
possible  for  a given  period,-  This  was  repeated  rapidly  several  times  - 
but  on  alternate  presen-tations  the  subject  had  to  re-verse  -the  names,  i,e,, 
to  say  "Red"  -«dien  touching  a blue  spot  and  vice  versa:  the  ratio  of  -liie 

-two  activities  is  calculated  from  "the  numbers  of  correct  namings.  Al-thou^ 
this  is  only  one  3ub--test  from  a batteiy  of  six,  any  big  change  in  the 
ratio  should  be  an  indica-tor  of  this  kind  of  flexibili-ty. 

Visual  Search 

23.  Part  of  a test  for  "K"  (spatial-relations  abili-ty)  was  used  as  a 

■visual  search  test.  In  each  problem  fovtr  given  small  patterns  of  crosses 
had  to  be  searched  for  and  found  in  a continuous  band  of  scattered  crosses, 
and  encircled  -wi-th  a pencil  line  (see  Appendix),  The  score  was  the  number 
correct:  -the  time  -the  groip  had  -was  four  minutes.  Slow  improvement  should 

indicate  inpaired  -visual  effioierey  in  this  kind  of  acti-vl1y. 
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Track  Tracer 

24.  The  Cambridge  Triple  Tester,  in  which  a wheel-controlled  pointer  is 
guided  along  a revolving  spiral  patii  of  dots,  vvas  used  as  a measure  of  skill, 
four  runs  being  made  in  each  individual  session.  At  the  end  of  the  last 
session  tvro  extra  runs  were  required  with  the  apparatus  adjusted  to  make  the 
movement  of  the  pointer  heavy  and  stiff,  ffiiis  demanded  a quick  adjustment 
of  method. 

25.  An  important  point  needs  to  be  clarified  here.  It  was  suggested  at 
the  beginning  that  a laboratory''  s-tirdy  of  this  kind  should  be  directed  to 
the  effects  of  er^josure  on  a skill  acquired  under  standard  conditions,  i.e. 
to  deterioration  of  skill.  But  to  learn  such  skills  fully  as  a preliminary 
■takes  more  time  than  is  available  with  these  volunteers.  Attention  was 
therefore  directed,  not  so  much  to  loss  on  a learned  skill,  as  to  the 
effects  on  the  rate  of  learning  a new  skill;  this  may  even  be  a more  sensit- 
ive index. 

Dotting 

26.  The  iJcDougall-Schuster  spiral  dotting  machine  was  employed,  partly 
as  a fuT'tlior  sldll  test,  but  more  as  an  indicator  of  persistence  (or  motiv- 
ation) in  the  esperinen'tal  group.  A stixeam  of  small  circles  passes  a window 
in  a flat  lid,  and  the  subject  tries  to  put  a pencil  dot  in  every  one.  The 
spiral  arrangement  means  tirat  they  pass  at  a cois'tantly  increasing  speed, 

so  adjusted  -that  at  -the  end  all  but  the  most  skiiful  have  been  reduced  -fco 
almost  random  s'oeoess  iii  hi-tting  the  circles,  Ety  dividing  the  stream  into 
sections  and  counting  'the  successes  in  each,  a wcrk-corve  can  bo  plotted, 
and  it  cm  be  seen  (by  suduen  falls  and  recoveries)  hov/  a subject's  effort 
ixas  held  up,  fluctuated,  or  collapsed.  In  this  case  the  results  for  each 
group  were  averaged  section  by  section. 

Response  Times 

27.  This  -was  a measure  of  the  time  -taken  to  respond  to  discrete  stimuli, 
a kind  of  atomised  test  of  basic  skill.  To  be  exact,  it  is  not  quite  -the 
same  as  a reaction  tine,  -.vhich  is  the  time  required  tc  initiate  an  effector 
movement  on  recei-ving  a stimulus,  anu  is  relatively  unimpro'vable.  In  this 
case  a small  finger  raevemont  of  8 cm.  was  incl-uied  in  the  required  response, 
and  the  mean  -nxlues  of  the  response  times  on  the  simple-stimulus  trials  are 
approximately  -twice  'i'he  reaction  tines  appropriate  to  the  -hvo  senses  used. 
There  were  three  paros,  and  inpx’overaent  over  tlie  tliree  sessions  in  each  part 
■was  studied. 


28.  Part  1 . Auditory-Simple  The  subject  doiiressed  a key  on  hearing 
a sharp  click  (the  sound  the  switch  closing  the  timing  circuit).  The 
procedure  /.as,  of  coirrse,  s -fcandardised. 

Pa-rt  2.  Light-Simple  The  subject  faced  a grey  wooden  screen,  24" 
by  21  ",  at  a dis-fcance  of  Ip  feet.  In  the  centre  of  the  screen  a square  -tube 
protruded  its  aperture  was  1|"  square.  After  a warning  light  in  -the 

top  comer  of  the  screen  went  out  a plain  square  of  diffused  light  appeared 
in  the  centre  aperture.  The  subject,  dep.resning  liis  key,  cut  the  li^t  and 
closed  the  time  circ-oit. 
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Part  3«  Lipiht-41ultiple  Choice  As  the  second  part,  but  instead  ' 
of  a plain,  light  a number  appeared.  The  subject  now  had  a bank  of  five 
k^s  in  front  of  him,  numbered,  and  had  to  choose  and  depress  the  ri^t 
one.  (^his  most  conplex  of  the  response  tests  is  a complete  sirple  skill). 
At  the  end  of  the  last  session,  a nevr  number-order  was  put  on  the  keys,  as 
an  extra  unexpected  pressure  on  the  subjects,  :ind  more  readings  taken. 

29.  Pull  details  of  apparatus  and  procedures  are  not  necessary,  but 
the  timing  was  by  an  electronic  clock  measuring  in  milliseconds;  light 
and  clock  were  started  simultaneously  by  a distant  double  relay  to  obviate 
the  sound  of  a switch;  not  less  than  five  readings  v/ere  taken  on  Parts  1 
and  2 (one  or  two  more  if  the  variation  was  wide)  and  fifteen  on  Part  3j 
the  numbers  in  Part  3 appeared  in  a random  succession. 

Palmar  Resistance 


30.  Changes  in  electrical  resistance  through  the  hand  liave  long  been 
studied  frem  various  points  of  view.  Psychological  interest  has  been 
largely  in  the  sudden  changes  going  with  emotional  states  - surprise, 
fear,  and  other  affectively  charged  situations  - the  "p^cho-galvanic 
reflex",  as  it  has  come  to  be  called.  But  attention  has  also  been  given 
to  the  slower  changes.  Briefly,  the  resistance  tends  to  be  hi^  in 
sleep,  and  loiver  in  states  of  alertness,  alarir  ,cr  apprehension. 

It  will  normally  rise  when  a subject  sits  down  to  rest.  Physiologically, 
it  appears  to  be  related  to  the  degree  of  general  sympathetic  activity 
(an  inverse  relation)  and  to  the  local  sweat-gland  functioning  associated 
with  such  activity. 

31 • In  the  present  case  the  phenanenon  was  merely  being  tentatively 
explored,  to  see  if  it  held  premise  as  a method  of  studying  the  appreh- 
ensiveness that  is  a frequently  reported  feature  after  exposure  to  G- 
agents.  The  apparatus  for  this  purpiose  was  straightforward,  not  to  say 
crude,  namely,  a galvanometer,  Wheatstone  bridge,  4-volt  battery,  flat 
copper  electrodes  (for  palm  and  dorsum)  covered  in  tiro  layers  of  material 
and  moistened  mth,  respectively,  copper  sulphate  and  saline  solutions. 

32.  There  is  adaptation  to  the  experimental  situation  (sitting  in  a 
chair  for  ten  minutes), so  that  a normal  otnexposed  group  should  produce  a 
curve  at  a higher  level  on  the  second  than  on  the  first  day.  The  hypothesis 
is  that  the  exposed  group ' s second-day  curve  would  be  below  that  of  the 
controls.  Regarding  the  results  from  the  p^chological  point  of  view, 

this  could  plausibly  be  related  to  a state  of  generalised  anxiety  or 
apprehension, 

Ne-urotic  Questionnaire 

33.  As  a numerical,  chad,  on  the  stabilily  of  the  groups,  the  first 
group-testing  included  a forty-itan  questionmire  of  the  kind  onployed 

in  military  psychiatric  screening  procedures.  The  numbers  being  small,  j 

it  was  not  expected  that  the  scores  woiild  be  useful  for  correlating 

with  the  results  of  other  toots,  but  they  vrere  .adequate  for  checking  the 

groups  against  each  other  and  against  the  noimal-neurotic  norms  of  the 

test. 
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RESULTS  OF  BXHDSITIE  Alffi  TESTS 


A.  Dosage  and  PeroentaKC  ChE  Inhibition 

3if.  The  concentration  of  GB  vapoiir  on  the  foiir  experimental  occasions 
is  shown  in  Table  5: 


TABLE  5 


Trial 

Dosage  (Ct. ) 

t 

1 

10.0 

1 min.  55  sec, 

2 

10.3 

2 rain.  1 sec. 

3 

10.2 

2 rain.  0 sec. 

4 

9.7 

2 rain.  0 sec. 

Average  values  are 

Ct.  = 1 0. 05 , and  t = 

1 min.  59  sec. 

35«  The  degree  of  ChE  inliibition  found  in  the  experimental  subjects 
is  shCT.vn  in  the  following  table,  which  shows  the  distribution  of  percent- 
ages: 


TABLE  6 


i’eroentage  f 


22  1 

23  1 

27  2 

28  3 

29  2 

32  2 


Percentage  f 


33  1 

34  5 

35  1 

36  2 

39  1 

41  1 


36.  Seven  of  the  first  ten  fall  between  27  - 29^;  eight  of  the  second 
ten  fall  betveon  32  - 3^«  The  average  ■s’alue  is  31  There  was  little 

relation  betveen  the  slight  variations  in  concentrations  over  the  trials 
:md  the  degree  of  ChE  inhibition,  ncr  have  lini:s  so  far  been  found  betveen 
the  percenfevges  and  the  results  of  the  psychological  tests,  or  the  scores 
for  severity  of  symptoms. 


n.  Clinical 


37.  Symptoms 

The  physical  symptems  were  of  a typical  nature  and  need  not  be 
described  exhaustively  here,  thovigh  their  progress  had  a point  of  interest, 

3&.  In  the  first  hour  after  exposure  there  had  usually  been  a slight 
bronchoconstr lotion,  rhinorrhea  (somotines),  frontal  headache , and  the 
beginning  of  the  jiain  at  the  baeV:  of  the  eyes.  These  varied  with  individ- 
uals and  were  not  all  ijresent  in  all  oases.  By  the  fifth  hour  the  chest 
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and  nose  symptoms  had  tended  to  abate  or  disappecr,  thou^  mild  chest  ti^t- 
ness  recurred  intemittently  in  one  or  two.  One  man  vomited  four  times,  and 
two  others  con^lained  of  nausea.  But  the  eye  symptoms  vTcre  the  main  feature 
from  now  on.  -\fter  tvrenty-four  hours  the  men's  general  condition  was  much 
the  same,  but  they  were  more  conscious  of  the  eye  discanfort,  and  had  the 
additional  effect  of  a poor  night's  sleep.  Recovery  v/as  rapia  after  treat- 
ment at  the  end  of  the  experiment. 

39.  The  psychological  picture  was,  first,  a slow  collapse  into  apparent 
dejection  during  the  first  hour  or  two,  Prcsa  this  state,  however,  the  sub- 
jects could  easily  be  roused  to  normal  animation  by  such  events  as  the 
routine  taking  of  a blood  sample.  In  some  at  this  stage  there  was  a tendency 
to  giggle  or  lau^  for  little  reason,  but  tiiis  was  thou^t  to  be  a mild 
hysterical  reaction  to  the  situation  itself  rather  than  a G-agent  effect. 

In  the  afternoon  (5  hours)  most  said  they  felt  a little  better,  and,  though 
there  was  lethargy,  made  an  effort  on  the  tests.  The  next  morning  there 
was  little  change  in  attitude,  thou^  more  complaints  about  the  eyes  in 
relation  to  some  of  the  visual  tests, 

liO.  At  the  and  of  the  experiment  they  were  questioned  about  their 
attitude  to  Sessions  II  and  III  (after  exposure).  Almost  -without  exception 
they  described  in  -various  terms  a state  of  not  wanting  to  be  bo-thered  -with 
any-thing,  poor  concen-tration,  tiredness;  there  was  little  change  between 
Session  II  and  Session  III,  Seme  care  was  taken  to  distinguish  this  state 
fran  boredem  at  Slaving  to  repeat  the  tests,  Tvro  said  they  were  a bit  bored 
as  v/ell,  but  most  spontaneously  ejcplained  that  it  wasn' t buredon  or  resent- 
ment and  that  they  were  at  both  sessions  quite  -willing  in  principle  still, 
but  didn't  feel  up  to  the  effort.  Seme  found  the  unavoidable  waits  during 
testing  hard  to  tolerate, 

4-1 . The  physical  symptoms  were  checked  independently  at  intervals  of 
^hour,  2,  5,  2if  hours  from  exposure,  and  a rating  made  on  a five-point 
scale  for  each  -type  of  symptom.  Since  these  ratings  yiere  made  by  -two 
experienced  workers  working  toge-ther,  their  consistency  (s-tatistically, 
"reliability")  could  be  expected  to  be  Iri^;  and  it  was  therefore  proper 
to  translate  these  ratings  into  numbers  on  a scale  from  zero  to  four. 

This  allowed  summation  and  -fclie  plotting  of  progress  in  se-verity  for  the 
group  as  a viiole.  The  symptoms  checked  each  tame  were:  Headache,  ihinorrhea, 

chest  ti^tness,  nausea,  and  (the  eye  effects)  miosis,  blurring,  suffusion, 
retro-bulbar  pain,  the  blinker  effect,  and  accommodation  pain,  Prem  Graph  1 
it  can  be  seen  -tiiat  -the  severi-ty  of  symptoms  eased  up  to  five  hours,  chiefly 
with  the  abatement  of  -the  ncn-ophthalmic  disconfoi't,  and  that  the  eye  symptoms 
remained  or  became  worse.  This  progress  fits  in  with  observation  and  with 
the  psychological  trends  described  above.  (The  graph  should  not  be  taken 
to  inply  that  the  peak  harassment  is  at  24  hours.  The  da-fca  do  not  answer 
■the  question;  the  experiment  ended  soon  after  24  hours,  and  the  peak  may 
have  been  be-tween  5 3-ad  24,  or  after  24  hoiirs), 

42.  Sleep  and  Dreams 

This  aapect  deserves  a separa-te  note.  Only  -two  of  the  -bwen-ty 
reported  a good  night.  The  rest  all  followed  a very  similar  pattern  of 
going  to  bed  early,  taking  a long  time  to  go  to  sleep,  v/aking  several 
times,  but  getting  a really  sound  -two  or  three  hours  before  -waking  at 
7 a.m.  Typically,  they  went  -to  bed  an  hour  and  a half  earlier  than  us\aal 
because  th^  did  not  feel  well,  -took  about  two  hoijra  or  more  to  get  to 
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sleep  instead  of  their  usual  hour,  and  woke  if  or  5 times  during  the 

ni^t  with  eye  pain.  These  are  averaged  values, 

43.  The  dreams  reported  were  of  two  kinds.  One,  the  anxiety  dream,  was 
really  just  an  extension  of  the  restless  quality  of  the  night  ( "tossing  and 
turning")  of  which  most  spoke.  In  the  other  kind  there  was,  as  vrell,  a 
reaction  to  the  more  immediate  sensory  stimulus  of  the  eye  pains  (in  the 
way  tloat,  for  example,  an  alarm  clock  has  been  shown  to  start  a dream 
inclucllng  church  bells  pealing).  The  dreams  encountered  are  sianmarised 
below:  the  men  did  not  dream  much  in  the  ordimry  way. 

(a)  (Anxiety).  Several  unpleasant  fragmentaiy  dreams,  especially  one 
of  a soldier  getting  killed  - very  complicated;  was  confused  on 
ivaking.  (This  was  the  Sergeant,  viio  also  reported  a saninal  emiss- 
ion d\iring  sleep  this  night), 

(b)  (Anxiety).  He' was  going  hone  on  leave;  called  for  his  girl,  and 
was  told  she'd  fallen  off  her  bike  and  \’TO.s  in  hospital, 

(c)  (Arociety),  A further  case  reported  an  extreme  and  prolonged  series 
of  confusedly  fearful  nigh'traares,  but  could  not  describe  the  content 
coherently. 

(d)  (Eye  pain).  Dreamt  of  three  big  broad  needles  pointing  at  his  head, 
which  was  very  sore.  Woke  in  a s-weat,  and  was  told  he  had  shouted 
out. 

(e)  (Bye  pain).  He  threw  a knife  at  a -vailture  vfhioh  was  about  to  molest 
a smaller  bird.  He  missed;  the  vulture  picked  up  the  knife  ,in  its 
beak  and  came  at  him.  He  then  woke  up, very  sweaty,  with  "a  horrible 
pain  just  above  the  eyelids". 

C.  Performance  Levels 

iflf.  The  results  of  the  various  tests  are  given  in  the  attached  graphs 
In  nearly  all,  we  are  s-tudylng  relative  rates  and  amounts  of  imprwement 
between  the  Control  and  Experimen'tal  groups  over  three  sessions  on  three 
consecutive  days-. 

45.  Reasoning  Test  and  Perseveration  (Graph  2).  It  was  decided  - 

see  para.  15  above  - -that  the  Experimental  Grovp  was  a little  more  intelligent 
than  the  Control  Groi:p.  In  accordance  with  the  known  results  of  practice 
on  such  tests,  the  Experimental  Group  should  in  tte  normal  way  (a)  have  a 
somewhat  higher  score  to  begin  wi^th,  and  (b)  improve  at  a sli^tly  better 
rate.  Both  these  expectations  are  fulfilled  here.  We  cannot  therefore  say 
that  there  has  been  a fall-off  in  the  efficiency  of  the  central  powers  of 
reasoning  themselves. 

46.  The  Perseveration  Index  -would  probabty  rise  for  the  experimental 
subjects  if  they  are  shewing  blocking  on  the  last  test.  That  it  does  not 
dc  30  tends  to  sujpiort  the  conclusion  in  para, 45,  though  not  strongly: 
this,  as  e,xplained  in  para. 22,  is  not  a ccnplete  test,  only  a pointer. 

These  results  are  not  on  a graph;  -the  following  table  shows  the  means, 
none  of  which  is  significantly  separate  from  the  others. 
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TAELE  7 


Exptl.  G-roup 
Controls 


Mean  Perseveration  Index 


Session  I 


1.4- 3 

1.4- 1 


Session  II 

1.40 

1.40 


Session  III 


1.40 

1.42 


47.  Visual  Search  (Cranh  3).  Tliis  is  a test  someiriiat  on  its  oroi,  but 
the  activity  is  an  important  one  militarily,  closely  allied  to  the  "vigil- 
ance" vfhich  has  been  studied  elsewhere  in  connection  with  the  vra.tching  of 
instrument  screens;  and  even  this  short  test  was  vcorth  incl-uding.  Graph  3 
shows  that  the  Controls,  starting  with  a mean  just  below  the  experimental 
group,  improve  steadily  over  the  t'nree  sessions,  and  end  above  them.  The 
experimental  subjects  level  off  and  fail  to  maintain  a normal  improvementi 
This  ability  appears  impaired  by  the  effects  of  exposure;  repeated  acccmmo- 
dation  pain  from  the  close  scrutiny  of  a close  jaaall  pattern  may  be  presumed 
to  be  involved. 

4S.  Learning.  (l)  Track  Tracer.  (Graph  4).  -All  scores  have  been 
reduced  to  a peroontage  of  original  scores,  for  ea^  oonparison.  The 
Controls  improve  steadily  and  well  between  Session  I,  Trial  1 , and  Session 
III,  Trial  4.  The  Experimental  Group  fails  to  rise  so  high,  and  improves 
at  a much  slower  rate.  There  is  a secondary  difficully.  It  may  be  seen 
that  the  experimental  subjects  diverge  at  the  end  of  the  first  session, 
i,  e, , before  exposure,  V/hether  in  the  normal  way  their  rate  of  improvement 
would  be  less  than  the  Controls,  or  whether  the  reduced  rate  at  the  end  of 
Session  I is  merely  a so-called  "plateau  of  learning",  to  be  followed  by  a 
spurt,  is  not  certain.  3ut  even  tliou^  the  percentage  method  sli^tly 
favaurs  the  Controls,  there  is  little  danger  here  in  presuming  a lowered 
rate  of  learning  and  performing  an  eye-hand  co-ordination  skill. 

49.  However,  under  the  extra  load  at  tire  end,  the  ipwo  gro\:^s  drop 
comparable  amounts,  the  Controls  11^  of  their  average  for  the  previous 
four  trials,  the  Experimental  Group  only  15^5. 

50.  Learning.  (2)  Response  Times.  (Graphs  5>  6,  7).  Here  the  margin 
for  learning  was  narrower;  and  we  are  getting  closer  to  a measure  of 
physiological  limits, 

51 . Part  1 . Auditory-Simple  This  was  included  as  a check  against  the 
Light  responses,  'wdiere  the  painful  local  effects  of  the  exposure  might 
cause  an  extra  diminution  of  speed.  The  mean  ^eeds  of  response  for  the 
Controls  improve  regularly  over  the  three  sessions.  The  others  begin  to 
improve,  but  fall  back  on  the  third  testing, 

52.  Part  2,  Light-Simple  Here  the  Controls  unfortunately  acted  a 
little  anomalously.  Their  Session  II  mean  does  not  improve  as  much  as  one 
vrould  expect.  However,  the  total  gain  over  the  three  sessions  is  of  the 
expected  order;  and  even  ±f  tlio  dotted  line  is  a too  optimistic  estimate 
for  a perfect  Control  Group,  the  relation  to  the  Experimental  Group's 
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achievement  is  clearly  of  the  same  kind  as  fcr  the  Auditoiy-Siraple,  This 
is  interesting.  The  eye  disocanfort  is  not  the  only  factor.  Another  sense 
is  also  affected  by  sensori-motor  blunting  betvTeen  the  fifth  auid  twenty- 
fourth  hour  after  exposure, 

53,  Part  3.  Light  - Multiple  Choice  This  simple  skill  confirms 

the  results  of  the  Track  Tracer  trials.  The  Experimental  Group  inprove 
more  slowly  than  the  Controls.  (ly  a convenient  coincidence  the  means  on 
Session  I are  identical  for  the  two  groups).  Moreover,  when  an  extra  load 
is  imposed  without  warning  at  the  end,  they  fall  off  very  sharply  compared 
with  the  Controls,  The  Track  Tracer  "extra  load"  was  simpiy  a call 

for  more  effort  in  the  same  direction.  The  Response  Test  load  (changing 
the  number  order  on  the  keys)  involves  more  - a conflict  between  a learnt 
pattern  and  a new  one:  and  it  seems  that  it  is  this  kind  of  load  vihich 

causes  the  deterioration, 

54.  Dotting.  (Gra-ph  8)  Only  the  work  curves  for  the  first  and 

third  sessions  are  shown,  to  avoid  confusion:  the  others  lie  between. 

On  total  output,  by  siomraing  the  section  scores,  the  gain  for  the  Controls 
is  4^  (in  successful  hits  at  the  circles),  against  the  S-xperimental  Groip's 
3755.  A graphical  method  of  estimation  gave  a similar  result.  As  a skill, 
then,  this  result  is  in  conformity  with  the  previous  ones.  The  exposed 
men  do  not  improve  so  much,  thou^  they  have  am  initial  advantage.  But  as 
a persistence  indicator  the  picture  is  different.  Although  on  each  run 
the  infantrymen  start  better,  yet  in  both  sessions  the  exposed  men  finish 
more  strongly,  i,e.  are  trying  hard  to  the  end,  both  before  and  after 
exposure.  This  suggestion  of  good  motivation  supports  1he  observation  in 
the  Clinical  section  above  on  vrillingness  (para,40), 

55*  Neurotic  Questionnaire  It  should  be  mentioned  here  that  the 
mean  scores  on  the  questionnaire  were:  Controls,  M = 8,5}  Experimental 

Group,  M = 10,3.  The  norms  for  the  questionnaire  are:  Normals'  Mean  = 7,0; 
Neurotics'  Mean  =21.8.  A group  average  above  15  would  be  very  suspect. 

Both  groups  are  ..ell  v/ithin  the  accepted  limit.  Perhaps  the  Controls  are 
a little  steadier  tlian  the  volunteer  subjects,  but  the  means  are  not  signif- 
icantly different, 

56,  Palmar  Resistance.  (Graph  9).  The  lower  two  lines  are  the  first 
day's  resting  session:  the  upper  two  are  the  second  day's,  and  owing  to 

differing  individual  ranges,  the  first  day's  first  reading  was  taken  as 
100^,  (a  small  adjushnent  has  been  made,  however.  The  experimental  group's 
curve  fell  in  the  first  minute  - this  is  quite  usual,  while  subjects  wait 
apprehensively  to  see  what  the  experimenter  is  going  to  do  to  them  - so 
Minute  1 of  this  record  is  taken  as  100:  the  change  is  sli^t). 

57c  As  explained  previously,  adaptation  noimaliy  results  in  a hi^er 
curve  cai  the  second  and  subsequent  days.  Both  groups  have  the  same  cturve 
on  the  first  day.  On  the  second  day  (after  exposure)  the  Controls  have 
a much  higher  curve  than  the  others.  It  must  be  adnitted  at  once  4taat 
it  is  also  much  higher  than  would  normally  be  expected.  This  may  be  due 
to  experimental  conditions  - the  Controls  were  tested  elsevdiere,  and  on 
the  second  day,  owing  to  a transport  breakdown,  they  had  (it  was  subseq- 
uently learned)  marched  a brisk  two  miles  immediately  before  the  testing. 
However,  the  shape  of  the  second  day's  curve  is  similar  for  boiii  groups  - 
a sharper  rise  at  the  start,  a fall  from  minute  seven,  and  the  beginnings 
of  recovery  at  the  end  - whatever  these  details  mean,  they  suggest  at 
least  tliat  both  groups  were  going  through  the  same  kind  of  situation. 
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If  so,  the  Bsperimental  Group's  "apprehensiveness"  may  be  reflected  in  the 
lower  resistance  figures.  There  seems  enough  to  prompt  a study  by  more 
accurate  apparatus  of  this  affect,  to  see  if  there  really  is  anything 
important  in  it. 

58.  A small  side  experiment  on  the  colour  vision  of  two  of  the  men  was 
tried  incidentally,  on  a hint  of  a possible  shift  after  exposiire.  Only  a 
slight  general  increase  in  discrimination  errors  in  grading  colours  was 
found:  one  man  had  a noticeable  defect  in  one  area,  but  it  did  not  shift 

round  the  colour  circle  after  exposure. 

SUMMARY 

59-  The  above  findings  may  be  sunmarised  without  further  discussion, 
as  this  is  a preliminary  survey. 

60.  Twenty  men  were  exposed  to  a GB  vapour  dosage  of  Ct.  10.  Their 
performance  and  rates  of  improvement  on  a number  of  tests  5 ani  2k.  hours 
after  exposure  rare  compared  with  their  showing  on  the  day  before  exposure, 
and  with  the  results  of  a comparably  sp>aced  testing  of  a control  group. 
Clinical  observations  on  their  condition  were  also  reported. 

61 ..  Normal  physical  symptans  developed.  Their  progress  over  24  hours 

was  charted  on  the  basis  of  ratings,  and  showed  a fall  in  severity  to  5 
hoiirs,  followed  by  an  increase,  of  eye  symptoms  chiefly,  over  the  next 
day.  Nearly  all  men  spent  a restless  night  of  a particular  pattern, 

62.  Psychologically,  an  initial  pseudo-dejection  was  followed  by  a 
feeling  of  lethargy  and  inability  to  be  bothered,  even  though  boredom  and 
resentment  were  absent  and  the  men  were  not  basically  unwilling.  (A  number 
of  military  considerations  affecting  raised  thresholds  to  stimulation  and 
group-cohesion  (morale)  arise  here  amd  would  be  important  in  application). 

63.  General  anxiety  dreams  and  locally  stimulated  cireans  were  reported 
by  several  men, 

64.  A test  of  reasoning  did  not  disclose  a deterioration  after  exposutre, 
in  central  intellectual  capacity. 

65.  Efficiency  on  a visuial  search  task  was  impaired. 

66.  A slower  rate  of  learning  eye-hand  skills  was  demonstrated.  An 
attempt  to  estimate  an  overall  percentage  loss  from  this  data  would  be 
pranature, 

67.  Response  time  improvonent  slowed  aifter  24  hours,-  Both  auditory 
and  light  responses  being  affected  suggested  an  effect  not  referable  solely 
to  eye  symptoms  and  the  pain  caused  by  visual  tasks, 

68.  When  an  extra  stress,  involving  a conflict  over  an  old  learned 
response,  -was  imposed,  the  experimental  subjects  were  much  put  out.  This 
did  not  happen  with  an  extra  stress  not  involving  conflict, 

69.  Basic  motivation  in  the  Experimental  Group  appeared  to  be  good, 
even  during  their  period  of  apparent  lethargic  disinterest. 
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70,  Palmar  resistance  results,  in  spite  of  reservations  about  technique, 
suggested  that  this  ni^t  have  possibilities  for  fche  study  of  psychological 
effects,  if  suitable  apparatus  were  developed. 

71.  Although  all  the  cross-relations  in  these  results  have  not  yet  been 
worked  out,  the  tivo  main  directions  sign-posted  by-  this  study  seem  to  be 
(1)  the  developnent  of  a standard  scale  or  scales  iocr  ejqjressing  loss  of 
efficiency  in  general  terns,  and  (2)  ejiploring  the  effects  of  ejiposure 
further  byr  means  of  conflict  situations,  i.e,  what  aare  kno\7n,  somewhat 
misleadingly,  as  the  metliods  of  "experimental  neurosis".  This  vrould  prob- 
ably involve  animal  work  at  various  concentrations  however,  as  a preliminary 
to  devising  suitable  human  trials.  But  it  is  certainly  relevant  to  the 
investigation  of  the  military  effects  of  these  agents. 


(Sgd).  H.  Culhimbine, 

Head,  plysiology  Section. 


BC/GC. 


(Sgd).  B.A.  Penren, 

Supt. , Eesearch  Division. 
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R A I R S 


Belcw  on  the  left  you  will  find  two  columns  marked  A and  B,  Look 
at  Question  1 . The  figures  imder  A are  squares;  the  figures  under  B are 
circles.  Now  look  at  the  three  figures  on  the  right.  The  firet  is  a 
square,  so  it  belongs  to  the  A group.  So  does  the  second.  The  third  is 
a circle , so  it  belongs  to  the  B groi;^). 

So  the  answer  to  question  1is:  A..A..B 

Novr  try  to  solve  the  others  on  this  page  the  same  way.  Look  at 
the  three  figures  on  the  right  of  each  question  and  decide  whether  each 
belongs  to  the  A groijp  or  the  B group.  (Write  your  answers  on  the  back 
of  the  Answer  Sheet). 
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